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282 CHAPTER 10 

operator, and is therefore constitutive like the lacT alle- 
les. Because the lacr type of mutation inactivates the 
repressor, it is recessive to the wild type. However, the 
-d notation indicates that this variant of the negative 
type is dominant when paired with a wild-type allele. 
Such mutations are said to be fran$-dominant; they are 
also called dominant negatives. 



The reason for the dominance is that the lacF 1 allele 
produces a "bad" subunit, which is not only itself un- 
able to bind to operator DNA, but is also able as part of 
a tetramer to prevent any "good" subunits from bind- 
ing. This demonstrates that the repressor tetramer as a 
whole, rather than the individual monomer, is needed 
to achieve repression. The poisoning effect also can be 
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Figure 28.23 

Several components 
concerned with G0/G1 
or G1/S cycle control 
are found as tumor 
suppressors.. 




Tumor suppressor p53 suppresses growth or triggers 
apoptosis 



The most important tumor suppressor is p53 
(named for its molecular size). More than half of 
all human cancers either have lost p53 protein or have 
mutations in the gene. p53 is a nuclear phosphopro- 
tein. It was originally discovered in SV40-transformed 
cells, where it is associated with T antigen. A large in- 
crease in the amount of p53 protein is found in many 
transformed cells or lines derived from tumors. In early 
experiments, the introduction of cloned p53 was found 
to immortalize cells. These experiments caused p53 to 
be classified as an oncogene, with the usual trait of 
dominant gain-of-function. 

But all the transforming forms of p53 turned out to 
be mutant forms of .the protein! They fall into the cate- 
gory of dominant negative mutants, which function by 
overwhelming the wild-type protein and preventing it 
from functioning. The most common form of a domi- 
nant negative mutant is one that forms a heteromeric 



protein containing both mutant and wild-type sub- 
units, in which the wild-type subunits are unable to 
function. p53 probably exists as a tetramer. When mu- 
tant and wild-type subunits of p53 associate, the 
tetramer takes up the mutant conformation. 

Figure 28.24 shows that the same phenotype is pro- 
duced either by the deletion of both alleles or by a mis- 
sense point mutation in one allele that produces a 
dominant negative subunit. Both situations are found 
in human cancers. Mutations in p53 accumulate in 
many types of human cancer, probably because loss of 
p53 provides a growth advantage to cells; that is, wild- 
type p53 restrains growth. The diversity of these can- 
cers suggests that p53 is not involved in a tissue-specific 
event, but in some general and rather common control 
of cell proliferation; and the loss of this control may be 
a secondary event that occurs to assist the growth of 
many tumors. Mutant p53 cells also have an increased 



